This paper investigates the nature of the stock market linkages in the advanced Asia-Pacific stock markets of Australia, Hong Kong, Japan and Singapore with the U.S and the information leadership of the U.S. and Japan in the region since the early 1990s. It has been found that both the contemporaneous return and volatility linkages were significant and tended to be more intense after the 1997 Asian crisis period. However, the investigation of the dynamic information spillover effects in terms of returns, volatility and trading volume from the U.S. and Japan did not produce such timevarying influence. In general, significant dynamic information spillover effects from the U.S. were found in all the Asia-Pacific markets, but the Japanese information flows were relatively weak and the effects were country specific.
Introduction
The existence of financial market linkages amongst advanced equity markets is well documented. Numerous researchers find significant contemporaneous return correlations which is not surprising considering the implications of international capital asset pricing models. In addition, dynamic market interdependences which indicate causal relationships were also investigated by many researchers who report significant price and volatility spillovers between advanced markets (inter alia Hamao, Masulis and Ng, 1990 , Theodossiou and Lee, 1993 , Koutmos and Booth, 1995 , Connolly and Wang, 2000 , Bae, Karolyi and Stulz, 2000 . A common finding in these studies is the role of the U.S. market in leading other major markets. In addition to return and volatility spillovers, the information content of the U.S.
trading volume had a significant causal influence in other markets (For example, see Lee and Rui, 2002) 1 . These contemporaneous and dynamic inter-market linkages intensified after the 1987 global stock market crash. Arshanapalli and Doukas (1993) , among others, find enhanced market linkages with increasing U.S. influence on French, German and the U.K.
markets for the post crisis period. However, the literature reports a negligible role of the Japanese market in information leadership, despite the Japanese stock market being world's second largest, and an absence of significant market linkages between Japan and other major markets of the U.S. and Western Europe 2 .
Asia-Pacific financial markets also exhibit significant and growing interdependence.
The increasing regionalisation of economic activities since the mid-1980s and the liberalisation of stock markets from late 1980s resulted in regional economic integrations 1 The relationships among return, volatility and trading volume within a market were investigated by many researchers. Significant contemporaneous linkages between return and trading volume are reported in Tauchen and Pitts (1983) and Karpoff (1987) , and between variance (mostly measured as absolute price change) and trading volume by Karpoff (1987) and Gallant et. al (1992) . In addition, dynamic causal relationships are reported in Lee and Rui (2002) , Chen, Firth and Rui (2001) and Chordia and Swaminathan (2000) . 2 Bae and Karolyi (1994) , however, report that the degree of market linkages between the U.S. and the Japanese stock markets are significantly understated when good and bad market returns are not investigated separately. (Phylaktis, 1997 and and growing stock market interdependence (Janakiramanan and Lamba, 1998, Pan, Liu and Roth, 1999) . Market linkages are noticeably greater for the post-1987 period as reported in Arshanapalli, Doukas and Lang (1995) , and for the post-1997 period (Chow, 1999 , Kaminsky and Schmukler, 1999 , Girard and Rahman, 2002 . In addition, information leadership of the U.S. market is confirmed in the Asia-Pacific markets as evidenced by significant first and second moment return spillovers (inter alia Arshanapalli, et al, 1995 , Pan and Fung, 1996 , Lin and Pan, 1997 , Liu, Ghosh, Saidi and Johnson, 1999 , Janakiramanan and Lamba, 1998 , Girard and Rahman, 2002 . Another potential source of information flow for the Asia-Pacific markets is Japan due to its economic linkages with the rest of the countries in the region. A number of studies report significant spillover effects from both the U.S. and the Japanese markets to the Asia-Pacific markets especially since the East Asian financial crisis of 1997 (Liu and Pan, 1997 , Cha and Cheung, 1998 , Cha and Oh, 2000 , and Ng, 2000 . However, despite close economic linkages (especially from the mid to late 1980s) between Japan and other regional countries, the influence of the Japanese stock market had not been very strong until the onslaught of the financial crises in the East Asian countries in 1997 (Chow, 1999, Cha and Oh, 2000) .
The existing body of studies concentrates mostly on weekly return horizons (and at best, daily) in their investigations of market linkages and information spillover effects, and it rarely go beyond the examination of the first and second moment spillover effects. Due to the existence of trading time differences between the U.S. and the Asia-Pacific, disaggregating the daily return horizons into overnight and intradaily periods would produce better insights into the nature of the market interdependence as this would allow the investigation of contemporaneous (co-movements) and dynamic (causation) information spillover effects.
This research angle has been neglected by many researchers. In addition, the information content of the U.S. and Japanese market trading volumes would potentially prove useful in providing additional tradable information for the Asia-Pacific markets. To the extent that volume information can be used to infer future stock returns (Blume, Easley and O'Hara, 1994) and that U.S. and Japanese market returns lead other Asia-Pacific markets, the inclusion of the volume information in the analysis would allow much richer investigation of the U.S. and Japanese stock market leadership in the region. The aim of this paper is to address these issues. Specifically, the time varying nature of the stock market linkages amongst advanced stock markets in the Asia-Pacific region and the U.S. is investigated and the role of the information leadership of the U.S. and Japan in the region is examined. The major findings of the paper are i) contemporaneous return and volatility correlations amongst the U.S. and the advanced Asia-Pacific stock markets of Australia, Hong Kong, Japan and
Singapore are positive and significant, and are considerably higher in the post-1997 Asian crisis period, ii) in addition to return and volatility spillovers, significant dynamic spillover effects of the U.S. trading volume are found in all countries, iii) dynamic information spillover effects from Japan are generally weak and country specific, and iv) there is no evidence of significant difference in the dynamic spillover effects before and after the 1997
Asian crisis period. Thus, this paper makes following contributions to the existing literature:
i) provision of updated and comprehensive evidence on the nature of the contemporaneous and dynamic stock market linkages in the region, and ii) new evidence that sheds light on the information leadership of the U.S. and Japan in the region.
The rest of this paper is organized as follows. Section 2 provides the details of the data used in the paper and the results of the preliminary analysis of the data are presented. Section 3 contains the analyses of contemporaneous correlations of the daily returns and volatilities amongst the five countries under investigation. Section 4 provides a further evidence of market linkages in terms of causal influences of the U.S. and Japanese intradaily returns, volatilities and trading volumes. Section 5 presents the investigations of the contemporaneous and dynamic information spillover effects from the U.S. and Japan using the EGARCH modeling methodologies. Finally, conclusions are presented in Section 5.
Data and preliminary analysis
The stock markets investigated are the U. Times and S&P 500, respectively for each country. Figure 1 shows the time line of the market trading hours of the Asia-Pacific and the U.S. markets. While there are overlaps between trading hours of the Asia-Pacific markets, the U.S. market is closed when the other markets are operating. The information flow from the Japanese market, which can be regarded as a regional information, is thus contemporaneous while the (overnight) U.S. market movements, which constitute global information, can influence the Asia-Pacific markets when they open three to four hours after the close of the U.S. market. Various holding periods for returns and volatilities can be constructed with a view to ascertaining the nature of contemporaneous and lead-lag relationships amongst the five markets. These are daily(D), overnight(ON) and intradaily(ID). The daily return period is from closing price on day t-1 to closing price on day t, which envelopes the overnight return period (closing on day t-1 to opening on day t) and the intradaily return period (opening to closing on day t). The daily and overnight return periods on (calendar) day t in the Asia-Pacific markets overlap with the U.S. intradaily return period on day t-1, whereas intradaily return on day t periods do not (see Figure 1) . 3 The choice of the starting point of the sample was due to the unavailability of trade volume data for the TOPIX prior to this date.
The summary statistics of the market returns of the U.S. and the Asia-Pacific markets over the three holding periods are shown in Table 1 . The mean is fairly close to zero and the daily variance is spread over the two sub-holding periods in all cases. The variance is higher during the intradaily period than the overnight period in all cases which is consistent with the established empirical observation that points to higher volatility during periods of market trading than periods over which market was not trading. The Negative skewness is observed in all cases, except for the intradaily period for Japan and Singapore, which is the usual finding for the financial return series. Both the skewness and excess kurtosis are significantly larger in magnitude over the overnight period than the intradaily period in all cases except for
Australia. This suggests a higher frequency of extreme observations, especially negative ones, during the overnight return period. Both linear and non-linear serial correlations are highly significant in all cases except for the non-linear correlation in Australia and the U.S. for the overnight period. In addition, there is a significant evidence of asymmetric responses of the volatility to innovations as shown by the significant Engle-Ng statistics in all cases. The common characteristics of the index returns overall are thus significant negative skewness, leptokurtosis, highly significant linear and non-linear serial correlation, and asymmetric responses of volatility to innovations. Modelling of these returns must account for these characteristics. The modelling issues are further discussed in section 5.
Correlation Analysis
The most common and also the simplest method of investigating market linkages adopted by early researchers is to examine the return and volatility correlation structures amongst the markets under investigation. The aim is to ascertain the degree and the nature of market co-movements without necessarily investigating the drivers of such co-movements. average rise in return correlation is against Japan (41% rise) which shows the rising importance of Japan in the region. The highest for the volatility correlation, however, is against Hong Kong (58% rise) which might suggest the sensitivity of the Hong Kong's market to the volatility of the other markets. In short, it has been revealed that both the first and second moment linkages in market returns in the advanced Asia-Pacific markets and the U.S. market were significant and grew over time.
Although the correlation analysis of contemporaneous market returns revealed interesting results regarding the extent of market linkages in the region, the question of causality, that is the direction of information flows, can not be addressed. We turn now to the investigations of the causal flows of information in the region.
Direction of Information Flows
It is not clear whether the significant first and second moment return correlations are due to contemporaneous factors or due to dynamic causal relationships. Thus, an investigation of causal flow of information in the region is required to ascertain the nature of information leadership of the U.S. and Japan in the Asia-Pacific region. In this section, Granger causality tests are performed to ascertain the causal direction of information flows. The idea behind this is the premise that if event x occurs before event y and forecasts of y are more accurate with the past values of x in the information set than without, then x is said to Granger cause y. 
This Garman-Klass volatility utilizes all four daily price observations of opening, closing, high and low, and is shown to have a significant efficiency gain over a simpler ones such as squared or absolute price changes (Garman and Klass, 1980) . It also has the advantage, compared to alternative measures of daily volatility such as GARCH volatility, of being pre-determined and observable by market participants at time t with a day's lag. The trading volume has been shown to have a positive feedback relationship with return volatilities in the U.S. and Japan, and the U.S. volume has shown to influence the Japanese market variables (Lee and Rui, 2002 , see also footnote 1). Thus, it is of great interest to investigate whether the U.S. and Japanese volume have similar causal influence on the other Asia-Pacific markets.
Both trading volume series contain significant positive (linear and non-linear) trends, and so the residuals from the detrending equation The left half of Table 3 presents the U.S. Granger causality test results. The lag length chosen is 5 days (m=n=5) which represent one week 6 . For the full sample, the intradaily U.S.
return and volatility Granger caused the returns and volatilities, respectively, in all markets. In addition, the U.S. volume Granger caused the returns in Australia (only marginally at 10%) and Hong Kong (significant at 5%), and Granger caused intradaily volatilities (at least at 5%) of all the Asia-Pacific markets. While a similar pattern of Granger causality is revealed for the U.S. return and volatility in both Sample 1 and Sample 2, the volume information was more relevant in Sample 1 7 . The U.S. volume Granger caused the returns and volatilities of Australia, Japan and Hong Kong in Sample 1, while only the volatility in the Singapore was Granger caused in Sample 2. Thus, the evidence indicates that in addition to the significant contemporaneous correlations in the first and second moments of market returns between the U.S. and the Asia-Pacific markets reported in the previous section, there is a dynamic causal relationship between them confirming the role of the former in generating global information that affects the latter. That is, the U.S. market information leadership is confirmed in the AsiaPacific.
The right half of Table 3 reports the tests of Granger causality from Japan. In general, the Japanese market information failed to Granger cause other markets to any significant extent. For the full sample, the Japanese return Granger caused the returns in the U.S. and
Hong Kong, while only the U.S. volatility was Granger caused by the Japanese volatility. The Japanese volume data had very little influence in all cases, except for the marginally significant (at 10%) influence on the returns in Hong Kong and Singapore. As in the U.S.
influences above, Sample 1 has more significant causal influence, in general. In short, the Japanese market movements failed to have a significant causal influence in the other AsiaPacific markets, however, the U.S. market was shown to be Granger caused by the Japanese information.
In sum, the evidence shows that the U.S. market (returns, volatility and trading volume) Granger caused Asia-Pacific markets, whereas only the U.S. market was consistently
Granger caused by the Japanese market information, in general.
Information Spillovers
The correlation analysis and the Granger causality tests reported above showed the presence of contemporaneous market linkages in the advanced Asia-Pacific and the U.S., and significant Granger causalities from the U.S. market. This section further investigates the linkages and the nature of information leadership in the region. As reported in Table 1, returns over various holding periods exhibit characteristics common to high frequency financial series: significant skewness, excess kurtosis and significant serial correlations in the second moments. Various researchers find that exponential GARCH models with an appropriate distributional assumption explain the daily stock price movements well (see Bollerslev, et. al, 1992 , for an extensive survey of empirical papers). In this section, parsimonious MA (moving average) -EGARCH(1,1) models are used to model the return series with asymmetric response characteristics and they are shown below.
Where q = The number of lagged innovations required to remove residual serial correlation t HOL = Seasonal dummy that takes the number of days between two successive observations. 1 for normal weekdays, 3 for Mondays and 2 or higher for days immediately following market closures due to holidays.
The U.S. and Japanese market information with appropriate lags (intradaily returns, volatilities and detrended volumes) are then included as exogenous variables in the above model. In order to shed more light on the contemporaneous linkages reported in section 3, contemporaneous as well as dynamic spillover effects from these two major markets are investigated.
Contemporaneous Spillover Effects
Contemporaneous information spillovers are investigated by using overlapping return horizons between the Asia-Pacific and the U.S. markets. The intradaily holding period on day t-1 for the U.S. (US-ID t-1 ) is contemporaneous with the overnight holding period on day t for the Asia-Pacific markets (AP-ON t , see Figure 1 ). In the case of the Japanese intradaily period on day t, the other Asia-Pacific markets' intradaily periods are contemporaneous on day t (AP-ID t ), whereas the overnight period on day t is contemporaneous for the U.S. market (US-ON t ).
The EGARCH models appropriate for investigating contemporaneous U.S.
information spillovers are equations (4a) and (4b) below. The contemporaneous Japanese information spillovers are investigated using the intradaily periods on day t for the Asia-Pacific markets (AP-ID t ) and the overnight return period on day t for the U.S. (US-ON t ) as below (see Figure 1) .
Where: The information spillover effects are then investigated by examining the sign and significance of the exogenous variables included in (4) and (5) above. Specifically, the information content of the intradaily returns and the trading volumes of the U.S. and Japan are used to explain the returns, and the intradaily volatilities and the trading volumes for explaining the conditional volatilities of the other markets. Table 4 reports the U.S spillover effects 8 . Examining the full sample, the U.S.
intradaily return had a significant and positive influence on the Asia-Pacific market returns in all cases. The Hong Kong market was the most responsive judging by the magnitude of the mean spillover coefficient α R_US , 0.3268, which is at least up to three times the size of those of the other markets. This is not surprising due to the close financial linkages between Hong
Kong and the U.S. stemming from the currency peg of the Hong Kong Dollar. As a confirmation of higher return correlations in the post-1997 sample reported in Table 2 , the contemporaneous mean spillover coefficient in Sample 2 is doubled in Japan and Hong Kong, and nearly ten fold increase is observed in Singapore. This is a clear evidence of increasing market linkages between the U.S. and the Asia-Pacific markets after the 1997 crisis. The volatility spillover is significant in all cases for the full sample except for Japan, and the positive coefficient, β VT_US , indicates a higher (lower) intradaily volatility in the U.S. had a significant market exciting (calming) effect in these markets. It appears that the trading environment that prevailed in the U.S. was transmitted to the Asia-Pacific markets resulting in 8 Other aspects of the estimations point to the usual properties of the EGARCH models. The asymmetric aspect of the model is shown in all cases, i.e. negative β ε1 , however, it is significant only in one instance, Singapore in Sample 1. Return was higher on days following market closures of more than one day in Australia (Sample 1) and Hong Kong (full sample and Sample 1), whereas a lower return was observed for Singapore (full sample and Sample 1). The significant holiday effect found on the volatility is generally positive (i.e. higher volatility) which is consistent with the accepted empirical evidence of higher volatility following market closures. The diagnostics suggest that the EGARCH models were successful in addressing the characteristics of the return series. The skewness and kurtosis of the standardized residuals, z t , of the models are substantially reduced compared to the ones reported in Table 1 in all cases, and the white noise property of z t is confirmed, in general, in all cases. The remaining serial correlations in the mean in Australian returns and in Singapore were caused by outliers and their removal reduced the serial correlations. similar market movements. Similar to the return spillovers, the volatility spillover was at its greatest in Hong Kong, closely followed by Singapore. Interestingly, a significant negative spillover is shown in Sample 1 in Singapore. The information content of the contemporaneous U.S. market volatility apparently was helpful in resolving market uncertainties leading to a lower return volatility in Singapore. However, this evaporated in Sample 2 and the positive relationship was dominant. Information contained in the U.S. trading volume was useful in explaining the returns for Australia and Singapore in full sample and Hong Kong in Sample 2.
An increasing volume in the U.S. market was apparently seen as an encouraging sign, on average, and helped to significantly raise the returns of these two markets. This contrasts with the negative coefficient, α VM_US , found in Japan for Sample 2 and Singapore for Sample 1.
Although, the market volatility did not respond to the volume in any of the markets considered for the whole sample, a significant positive influence is detected in Hong Kong and Singapore in Sample 2. Higher U.S. trading volumes obviously had the similar influence in raising the volatilities in the Asia-Pacific as did higher U.S. volatility. In general, contemporaneous intradaily U.S. return, volatility and trading volume moved the first and second moments of the Asia-Pacific market returns in the same direction, and the post-1997 sample reports increased responses in the cases of returns linkages. Table 5 reports the estimation results of the Japanese contemporaneous information spillovers 9 . The contemporaneous return spillovers, measured as α R_JP , had a significant positive influence in all the markets except for the U.S. and, as in the contemporaneous U.S. market influence discussed above, market linkages were considerable higher in Sample 2. The U.S. market, however, moved in the opposite direction in full sample, while the spillovers are individually insignificant in Sample 1 and Sample 2. The Japanese intradaily volatility, β VT_JP , 9 The coefficient for the asymmetric effect, β ε1 , is now significant in most of the estimations. The holiday effect is generally insignificant in the mean, except for significant negative impact in Singapore (full sample and Sample 1), and a positive volatility response is reported in all cases except for the U.S. where a significant drop in market volatility is shown in all samples. The diagnostics suggest, in general, that the intradaily (overnight period for the U.S.) period characteristics were well modeled by the EGACRH models. and in Singapore (full sample and Sample 2), but a significant drop is observed in the U.S.
(full sample, Sample 1 and Sample 2). The investigation thus revealed the followings. First, except for the mean spillover effects, where post-1997 sample show significantly higher degree of market linkage, there is no obvious pattern of the Japanese information flows in the two subsamples. Second, the U.S. market responses were different from the other markets in some instances (return to return spillovers and volume to volatility spillovers) suggesting that the Japanese market information was interpreted differently. This might be due to the different nature of economic (i.e. trade) relationship between the U.S. and Japan compared to that between Japan and the other Asia-Pacific economies.
Dynamic Spillover Effects
Dynamic spillover effects from the U.S. and Japan are investigated in this section. The return horizons that avoid overlaps between the Asia-Pacific and the U.S. markets are constructed and the influence of the lagged market information from the U.S. and Japan are then examined. The intradaily U.S. and Japanese information at t-1 lead the intradaily market movements in the Asia-Pacific on day t (AP-ID t ), while the intradaily Japanese information at t leads the intradaily U.S. market movements at t (US-ID t ).
The dynamic U.S. information spillovers are then investigated using the equations (6a) and (6b) below for all the Asia-Pacific markets. The Japanese information spillovers on day t-1 are investigated using the intradaily periods on day t for the Asia-Pacific markets (AP-ID t ) and the intradaily return period on day t-1 for the U.S. (US-ID t-1 ) as below: The dynamic U.S. market information spillover effects in the Asia-Pacific are reported in Table 6 10 . A positive and significant coefficient for the mean spillover effect in all cases, except for Singapore in Sample 1, suggests that the lagged U.S. return contained information that was continued to be useful throughout the trading day in the Asia-Pacific markets.
However, there is no evidence of more intense information transfers in Sample 2. This is in contrast to the higher contemporaneous correlation in returns and volatilities in Sample 2 documented in previous sections. This suggests that although there is no significant increase in importance of the mechanism that carries the idiosyncratic shocks from the U.S. markets, common shocks, especially generated in the Asia-Pacific region, appeared to have become more important after the 1997 crisis episodes 11 . For Australia and Japan, the spillover coefficient is considerable larger in all three samples compared to the contemporaneous information transfers reported in Table 4 . The volatility to volatility spillover is generally positive and significant in Australia and Japan. As in the contemporaneous analysis, the Singaporean market shows different responses over the two subsamples. Although the volume to return spillover effect is generally insignificant, the volume to volatility spillover is positive and significant in all cases, except for Japan in Sample 1 and Hong Kong in Sample 2. Higher trading volumes in the U.S. were, in general, interpreted as a sign of increasingly uncertain market condition which apparently had a similar impact in the Asia-Pacific. This contrasts with the results for the contemporaneous analysis where the volume effect is not present, in general. Interestingly, significantly higher spillover is found in Sample 2 for Australian and Japan, whereas the reverse is the case for Hong Kong and Singapore.
The dynamic information spillovers from Japan are reported in Table 7 12 . The return to return spillover is significant and positive in Hong Kong (full sample and Sample 2) and the U.S. (full sample, Sample 1 and Sample 2), however, both positive and negative 11 Also, the role of idiosyncratic shocks from Hong Kong and Singapore in the U.S. market appeared to have improved in Sample 2. The estimation results of dynamic spillover effects from these two countries to the U.S. are not reported in this paper to conserve space. Interested readers may obtain these results upon request. 12 Except for the Australian market (full sample and Sample 2), there is no strong evidence of model misspecification. In the case of Australia, the significant linear and nonlinear serial correlations in z t were due to a number of influential outliers.
influences are found for the other markets. The volatility to volatility spillover is significant only in Australia where opposite responses in Sample 1 and Sample 2 are shown. The volume effect on the mean is mixed and there is no evidence of a common response to it from the non-Japanese markets. The volume to volatility spillovers, however, are generally positive in all markets and are larger in magnitude compared to the contemporaneous information flows reported in Table 5 , as in the case of the dynamic U.S. spillovers reported above.
The investigations of the contemporaneous and dynamic return, volatility and trading volume spillover effects reveal the followings. First, the contemporaneous spillover effects of returns from both markets are positive and significant, and they are more intense in the post-1997 period in all cases. The dynamic return to return spillovers from the U.S. are still positive and significant, but the Japanese information had mixed results. Second, the volatility spillover effects are generally positive for the U.S. information, while both positive and negative Japanese volatility influences are found. Third, although both contemporaneous and dynamic U.S. volume effects on the returns are generally weak and not consistent throughout the markets, there is a clear evidence of significant positive influence of dynamic volume information on the conditional volatilities across the markets. Similar results are observed for the Japanese volume information spillovers.
Conclusion
This paper investigated the nature of linkages of the advanced Asia-Pacific stock markets of Australia, Hong Kong, Japan, Singapore with the U.S., and information spillovers from the U.S. and Japan to the other markets. The analyses of contemporaneous correlations of daily market returns show significant first and second moment correlations in all country pairs, and these correlations are significantly higher in the post-1997 sample indicating more intensified market linkages after the crisis period. The Granger causality tests revealed that it is the U.S. market that Granger caused the Asia-Pacific markets. In addition to the return to return and volatility to volatility causations, U.S. volume also Granger caused both the returns and volatilities of the Asia-Pacific markets. The Japanese information, however, failed to
Granger cause the other Asia-Pacific markets to any significant extent, although the U.S.
market return and volatility were Granger caused by the Japanese return and volatility, respectively with essentially no causal flow from the Japanese volume data. Finally, the investigations of the spillover effects reveal that the U.S. returns had a significant influence on the returns of the other markets both contemporaneously and with a lag, while the Japanese returns had the similar positive spillovers contemporaneously but lagged information had mixed results. In both cases, only the contemporaneous spillovers are considerably larger in the post-1997 sample. While the U.S. volatility spillover is generally positive and significant, especially with a lag, the Japanese volatility spillover effects are inconsistent across markets.
The volume information spillovers on the conditional volatilities of the other markets, however, are generally significant and positive especially with a lag. However, the volume spillover effects on the returns are generally weak and not uniform across the markets.
In short, a complex array of market linkages exists in the Asia-Pacific stock markets.
Although the contemporaneous market linkages in the region tended to be higher after the 1997 Asian crisis period suggesting increasing market integration, there is no evidence of more intensified dynamic information spillover from the U.S. and Japanese markets in the later sample. The Asia-Pacific markets responded uniformly to the U.S. information flows, in general, and the Japanese information spillovers are market specific and generally weak compared to the U.S. influence. This might be explained by the fact that the regional markets receive significant portfolio investment inflows from the U.S. thus exhibiting significant and consistent information spillovers from the U.S. The Japanese financial flows to the region, however, are mostly via bank lending which would result in indirect financial linkages between the Japanese and the regional stock markets. 48%  38%  43%  17%  0%  24%  61%  112%  22%  Japan  48%  0%  58%  14%  44%  24%  0%  22%  -29%  32%  Hong Kong  38%  58%  0%  37%  21%  61%  22%  0%  41%  108%  Singapore  43%  14%  37%  0%  20%  112%  -29%  41%  0%  -1%  US  17%  44%  21%  20%  0%  22%  32%  108%  - Subscrip t: ID -intradaily holding p eriod of op en to close at t., m=n=5.
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